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1 ] 

o */ 3 »^ tfi <Z)D-?> 3 - X ^106^111? tC^t S K D ^ S/^/S ICD 

KtSDNA^f,^§77>f y-^^«#3R3te-7-. 

BB#I##2T?a* $ tl £ tfeSWJtf) t>i&S#-5§-236^ £ 2584 * 1? GD^-e^t $ *l 

s j&iss^i £ * -r £ ^ -7 -r y - x ^jfcwjftatfc^. 
3t i - 3 mm<D 77^; - ^^^BPaR*^ ©«P^«ti6ffi^i & d n 

A„ 

[SN^5] 

MtSMtfeot, it#^4aa«©DNAS:«»LitlS:^^-^'^CfflV^T 
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-7 4 j - * &m.mmm.fc* & ^ & d n a & m. m l m d n a & nmx t- 6 n & -g- 

cfcU 77>f 7-X-ir^^M^$:-g-t?DNA$:iti|iSbmDNA$:IllJR-r-g,X^ 

3 mm<o ? v * j - * ^«s*ate^ & * tf DNAtt 4 

SB«©DN Ail, ^^^(CfeVxTyn^E-^-^ffi^^^-DNAfc^M^^tl 

[»*fiio] 

1 1 ] 
2] 

ft#3i 9 sa«© d n a -tfrn^mmizmAZftTte mmmtk* 
im#m 1 3 ] 

1&^«IJfi38««^ft-e*>*|||#«ll~l 3 fB«©^3Bt«SI#:. 

[ffjfc^l 5] 

^i«^ffi^isgT'$>§»^i 1 ~ 1 3mmo]&Mmm<b B 
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[0 0 0 1] 

10 0 0 2] ..... ... . - 

n-o-a-D-^;i/=ltr^y S/;i/-(l->2)-/S-D-7;i/^ h77/S/ KTa^StlSS/alS 
a>^^#"e^> y, n=KZ>^-a-{C«^7-f J n=2©^-£fCW:;*#3f n= 

2>77-< y-x5B^-y=r«^^jcj:y^sti* 0 ro^jfcjM*, $t#, 
j£K:j:y*/*s*iTv*5. »£^/fc*©'*sj©spgJc'i3^'r, s/att^*<z>D- 

feW-S^JiSPBiuSioTv^rii^iftsnTfey, K#3ll*^7-f y -xi* 
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[0 0 0 3] 

tst: Kn=3pi/;i/«tcD-^^^ a (l— 6)$g-£-£-fr£ r hici: y ^ 7>r 

^mmmm^m^mmm^m-t^y'^-f^-^ 
L^y^f ; -y>&m&mzm£t< zftwiU't z^y* j -y.^$mmv> 

[0 0 0 4] 

TMolecular Cloning:A Laboratory Manual 2nd editionj (1 
989), Cold Spring Harbor Laboratory Press, ISBN 0-87969-309-6, I" Current 
Protocols In Molecular Biologyj (1987), John Wiley & Sons, Inc. ISBN 0-47 
1-50338-X, Current Protocols In Protein Science (1995), John Wiley & So 
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ns , Inc . I SBNO-471-1 1 184-8^<Z> gEtt C T nflg T? & -5 0 
[0 0 0 5] 

^»3R&n- K-rsaMS^-e&y. jitttttcttflijUi. ffi#f##iK3;**is 

[0 0 0 6] 

MAil tf-h(Beta vulgar is)#©T*^ffift©ffi«&*f*:SSR*Tfatlli 

NAftffl* y h S:ffJM-r-5^i:*^^-So ^£>*l£RNA#lffi?&frP>:n# y -JVtfcm 
IZ£ tJRNAfcHUKU Zl©RNA^e>ji^©^^lC<fc y^UA^&WrSRNA^^H^- 
izLxmbftfc#vkm*m?zKMfr*>mig<D^mz£ ^cdna^^s. m& 
ltv mm&^2T*7*t$tizi&mmm*mzvTmtii$ftik¥i!i&£tittv =f 

Is*?- K£^-f V-lCffi^TPCR&fi 1 ^? ZLtlCj; »K D N A $*itf$g' , t""5 
. 33T^7>f7-i: LTte, T3HU x h 1 tc^3*i£ :/^>f v- 1 £ 

2*:%>\-fZ>Z.}l1$X*%. Wi^^J^-Zm^Tl?- h&&<Dcmk$:mM£ UTPCR 

%&«##236^£2584i;^C9^T^£*l3^Se^J;fr£&<5^ 7 -f 7 -J*^ 
fWItitte^-J ©DNA (aT. ^DNAiifa-To ) fcigipg-r £ tctt, TSHU^ 
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*iipg$^X^DNAli, TMolecular Cloning: A Laboratory Manual 2nd edit ion j 
(1989), Cold Spring Harbor Laboratory Press, TCurrent Protocols In Mol 
ecular Biologyj (1987), John Wiley S Sons, Inc. ISBN0-471-50338-X^lCgB^ 

h (Invitrogenfr) ig(D W$L<D? U — — > ff* V h -f\ pBluescriptll (Stratag 
enefttf)) m<DWm<D7^ X ^ F^? # -fc if £M VaT * D ^ LT t» J: Vn 
. ^D- — >^$^l^DNA(Dig*®2^J(Z)5i^:«, F. Sanger, S.Nicklen, A. R.Coulso 
n^f % Proceedings of National Academy of Science U.S.A. (1977) ,74,5463j(- 

15, |g;ti;£« rfcER©/ 1 ? — dp >:n;i/V — £fc©ABI PRISM Dye Terminator Cycle S 
equencing Ready Reaction Kit& if fefUM^S 
[0 0 0 7] 
CJXM) 

^7>f7-l. CTACCAAATT CCACAACTTA AAGTTCA 27mer 
^"9>f — 2 GGAATAATAA GCTTCACACA TACTGTACTC TC 32mer 
Zf^J*? — 3 ATGGCTCCAA GCTTTAGCAA GGAAAATTCC 30mer 
y^>fV-4 TCAAAATAAG TACTCAACAG TGGTAAAACC 30mer 
[0 0 0 8] 

«fc»j, y-^#«#**l5 : ?-t:#tfDNAS:tftffl'r«ii:3^'X?^« 0 

=7 4^=7 U -^genomicDNA^ ^ U rt^t'tS. ZL©«fc ^ ^ 

M-fS^F:?-^ U — ICWU TMolecular Cloning:A Laboratory Manual 2nd edit 
ionj (1989), Cold Spring Harbor Laboratory Press^ TCurrent Protocols In 
Molecular Biologyj (1987) , John Wiley & Sons, Inc. ISBN0-471-50338-X^SCfB 
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--^>r^u #y a;/ & ^^y-tf)f^cmv^ 

Jc*£, 5gS3fe^^s<z)nnn-3SS3S4xS4-e37TCT?*#&^f -5. v^tio^-f 

zTUyiZ ggftlft £ mm -t Z> ZL £ fC «fc »; , t£7£«i&gl0s<Z>DNA £ * > 

\Z~DWT\S., MA-WEU D M Glover$g TDNA cloning, a practical approach. j IR 
L PRESS (1985) ISBN 0-947946-18-7 §r##lC^S £: <fc J|W £V if- S/ 

>f^U #>f 1f-$/a>tt, y WW #*^if-$/a:y?g?£[6XSSC(0.9M NaCl, 
0.09M^X>^), 0.1~l(w/v)XSDS, lOOyttg/ml^tt-tJ-^r^^DNA] fC* 
»bT65TC-eiltlS>f >dro./<- ht5. £ £«MR»S*lfc#DN A &2lD 

itIM, 42~68TC-e4~16l^ra«fi"tSii:JCJ: 'j/W^U ^Vif-S/a:/ 

:/y -tf-S/a >{Cfc^T, 65~68'CtCT«ffi"r*J:"5*;^#S:*W r 

0.1~l(w/vnSDS£^fr2XSSC"T?8fc^U $ & &C0.1~l(w/v)%SDS£-3-fr0.2XSSC 
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u - ~f t. m m&<D & z> m.mmn z m -r z> dna<z> * y -? v y ± <n & ^ m -r s 3 

WiMkzm-t z> 9 o - y felfrffrr £ 3 

rfiIKtf)GibcoBRL*±<Z)GENE TRAPPER cDNA Positive Selection System^ 
DNA^-f ^y-i:if*f->ftbfe*DNA (^n-^) fc&/\>f :/y 

ISJ&rtS. ft, EfJRStifcl*<!aDNAtta^3&^y =fji^ l/^KSr^^^fv- 
[0 0 0 9] 

^Q->^f>77-^*fc»^7^^ KDN A^IfSZl h(C«fc y, ^ 7 -f 
6 ftfc D N A lco v> Titm© #&lc «fc y ffifffiBlft&Ea £ ffr£-T £ * ttSfiaSBB 

jossbje-rsriiic *y, *»w*€^&-^t?DNAS:fltffl! , r-&ri:3Q«T?s*. 

«*. «, 3 *i Kia-KS*iS7$; ^U3W> BB#f## IT? a* 3 

*1575 yMB^I©103#B**e>208#B*-e(Z>r^ ;»^?>«!S75 

e> 27i$ a * 7»© r ^ ^ war* e> & § t ^ j wmm a 80%&>±<d& ratt & ^ -r * ^ t 

. SBW*# 1 T?^3 4X6T ^ ^BfcSB^J©289#B^&326#B*-e©r$ 
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*LV\, GENETIX(V7 h ^7 a: T^^^tt^) ^ if ©»^^tf V ^ 

S zi©J:^K:bT#e>tiS*»q!3tfis : ?'©8IS^a6BB^J«:^'r*DNA 

St^ , n-^w*e9K:ig-6-r«DNAS:ttffi'rsri:K:j: y, 9 7-f y 

[0 0 10] 

KSrIRtfU jS^CD^^jStCfcyitiSrft^^-rs. # y if* * 1/** K© 

#vv##j:<, ^9>r v-g#^i«^c#3t&3ty»<r--y >^»**«»<«i 

f £*&^##<fc<, JSfit, &£»tfi5#J:50JKT#«F$i Lv*„ 3F>«(Sl)C 
«^5£. 1^>©T^ K>©^yx-*/s>tcjcB:t5Ty9>f 

«ts«r»aa©an©a-&4fe©f^t>yK:fflv^*c:i:%T?^* 0 fee, rrt% 2# 
m d n a # ib ssfci&Eang^© =1 - 5 s * > m £ m v&mmm &mir & •* y if 
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?7>ff7'J-.ilLtH Mill tr- h&£*©r#imffi^©cDNA^>f 

y - ^>genomicDNA^ V -*6&$>\?f& 11^? 7-f^5'J- 

£UTl£, TMolecular Cloning:A Laboratory Manual 2nd editionj (1989) ,C 
old Spring Harbor Laboratory Press^ ("Current Protocols In Molecular Bio 
logyj (1987), John Wiley & Sons, Inc. ISBN0-471-50338-X^lCfB«$ tlSjtfl? 

ffj ADNAifetic DN At. LTte. B W©r# If 

3*l&senoHicDNA^cDNA&&tf& Zltf) <fc ? IC L TifipS^ tlfcDNA 

ttaflU©«5C?ic»i*fC J: y^f^S mDNA«, rMolecular Cloning 
:A Laboratory Manual 2nd editionj (1989) , Cold Spring Harbor Laboratory 
Press» ["Current Protocols In Molecular Biologyj (1987) , John Wiley & S 
ons, Inc. ISBN0-471-50338-X^fC:fH«£ tlSM^(D^m^ 9 U— — >t?*~? 

gtDNAlc -z> v % T © ic <fc y ffl RBMKl&BI & ffrft-T S 3^ * 

<Z>l63IBB^IS:*tfDNA* fett^ifeSK^ff© 3 ' *3fg <fc y T«£©*3£SI#I&-££fDNA 
-£> 3' ^MT^S^oifiPaJcii-fe^x^^^v-^^ti-rtilgftb^-r 

So ^.n<b<Dzf^4 V-SrMV^T. 09*. li, Clontecht±ODMarathon Kit^©rp|R 

gp#©5' ^<fc yjiSfc^fcttS* *SgJ:yT«S©*SB!^JS:qi!e>^Jci-«ii: 
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m-tzzttfx&z. 

[0011] 

%j:v^ jy^ictt, mm. m?L\ZTi3*?Ptm%>)>f j adna&, ^52^ 

fc*mmx.mm n xim ^t^n^iz, i&^mm^mmiz ts^x&mm^mm*. 
mm& y *»A>r ^xts;t> k^< *fe«»<*ifis*ife«^ mm 
mfimfc*Mm&mmx2bz>£mfflirz>zi:tfx%z> B zcD^mit, © 

&*tMM£I£#: r^^PCRHm^n h=3-;bj , JjCjR(1995h 
ISBN4-87962-144-7. 90-94KlCfE«£ *l3RFLP(Restriction Fragment Length P 
o 1 ymor ph i sm) & IC & £ X ft & O Z. £ ifi X ^ Z> . 
[0 0 12] 

ftFiiti^u 85V xbftmtomm&mm* filter ^it^ts. 

© ^ > £ ^ U -fe a - ;i/ £ o (v/v) % £ fc & i o (v/ v) tf , M Z. «6 (w/v) y 

7*U/I/T^ K>7*;VT'«^l&lC#ti--5„ ^©«^ifr(C&mi£©SSCP(Single 
Strand Conformation Polymorphism)fgtf>fl:ftC$<lfr^g : &ffl Zl £ tfXg. W 

pLltsx;^ 25^, 37t:^ic>!f;i/©?a^&— feizU-oxm^LfoMZfiteo * 
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A*3*, r^opcRHJ^^D hn-;i/j , HiBtfc, 3fCjR(i995) 

, ISBN4-87962-144-7, 141-146KlCgB*£ *lS-SSCPfeJC«{6l5Tff 5 - fc#T?£<5 

o 

[0 0 13] 
[0 0 14] 

5*^£*lT&£DN A (J6*T, Mf^iDNAtlBt. ) SfrjJBf S <fc V> 0 

tFn^t-fl^ (adh) :/n^-#-. ?f; tf-f/b* • * 1/- h 

(Ad. ML) ^a=E-^-, SV40<Z):fc!J$§-7°a ; E-#-, A3f a n V >f y D ; E- 

fi^^igs^^sss^a^-^-^ifcDiffi^i^^^^fi^cDyD^-^-, 7x- 

CHS)it'fe^-©^'n i E— ^— , Pathogenesis-related protein (PR) it te^tf^n 



mH#¥ 11-3019230 



10 — 345590 



*/ — ym.te3'(D-7U=e-$-$:W^>'<? #-pSUM-GYl (#1^06-189777) 
»3S$* J: e»i:tS77-f ; -*&f&&mM&^-a>T%tlz # - * - # - 

f£M#-^*-#-> ->-??-f ;i/XGVl % GV2(Z)#-i= *-#-&£tf>*g$&ffi 
[0 0 15] 

-r * ^ * # - iz n a t r m m t s n £ v * . 

TMolecular CloningtA Laboratory Manual 2nd editionj (1989) , Cold Spri 
ng Harbor Laboratory Press^ TCurrent Protocols In Molecular Biologyj ( 
1987), John Wiley & Sons, Inc. ISBN0-471-50338-X^tCgB*£ *l&M?£tf>#^lC 

[0 0 16] 
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tt, r^n^f'J ^A«l6*iS(4f^2-58917fc«fctJf#HllS60-70080), ^"U 
h^XhAffiiW^ hU7i<U'-S/a>^^(#^Hg60-251887^J:tK#^¥5-68 
575), ^fctt/l—T^ ^;i/**>^^(#^5-508316j3 «fc^#^HB63-258525)^ 

©f^»J*)j 1990^. 3SKtt-9">f X^^-f 7-f y ^(ISBN4-06-153513-7), 27-55 

m jc« s« s ti & m^mmmm^m^m ic £ y mmmmmm & & r £ ic <t 

% & ftsjfc f £ 3 T* # « o 
[0 0 17] 

^#:651C^ M. Mannerlof, S. Tuvesson, P. Steen, P. Tenning^f, 
" Transgenic sugar beet tolerant to glyphosate" , Euphytica (1997), 94, 
SSK-QlM^B. K. Konwar^if, " Agrobacter ium tumefaci ens-Mediated Genetic 
Transformation of Sugar Beet (Beta vulgaris L. )" , J. Plant Biochemistr 
y & Biotechnology (1994), 3, 37-4lK^iCfB«$ *l**fc*?3!*A8s&ffl V>S Zl 

[0 0 18] 
[0 0 19] 
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&C CD & ^ ^ $ ti & % © -e « & V \ „ 

[0 0 2 0] 

if - h (Beta vulgaris : ;\ ^ > (DH^j2gS:?g#:^-e^ U 9WT?»# 
Lfc. Isogen(nysK>^->tt)€:20«ljD^., 3 JC&< "T y o£t Lfc. $Ett# 
<»&a&Ma?ta£U 4mi©?nn/ft;i/ A •fcfr'rv ***£3t#Lfc«, z. 

ti^-cm sooxg, io#rait4>#itu y^m^mu^t=. 0 m$Li$tifc7kmizi 

omi<D>f yyaAV-;v&in^T^Lfe^, 4x;tcT6, 500xg io#ia3&&# 

Mhfr* &%tlt=.i}L,ffi*10ml<D70%^$ J r*l£l80/*ltf)DEP 

jttl<£>5M NaCl&J&jLfc. ^£>;ft£:?t?£ttBIOMAG mRNA PURIFICATION KIT(PerSept 
ive Biosystems££:Catalog No. 8-MB4003K) SrJB V^T5Wi?L^lo 
#£>*lfcmRNA?§?|£tC3Mgf^- f> U ?A£:n# ^ RNA£:n# J -fl, 

Oyti !©Mffi>!KiC^fi|b, cDNA-^JjfclCMV^. #^£RNA&260nmCD^g£$J5£ 

cDNA-£^JCte, C 1 ontech^t CD SMART PCR cDNA Synthesis KitfcfgV^ t^TCD 

[0 0 2 1] 

TIHUX h27?^$tl-5i^«@B^I©^DNA-/^>rv-$:^Lfeo PCR&, Clo 
ntecht±ODAdvantage KlenTaq cDNA Kit£:£IVNT A — 3f ^rn;!/^ — fcfcCDGene Amp 
PCR Systems 2400 £DNA Thermal Cycler Model 480^T&ofc o JlfB^^^V- 

94ici#isl &v*t?5oic34H«u 72 < C3#Wtf)M& 1 *>f tt> rcDMfS 

£40i^?MT ofeo -^CD^IH, :/^V-3-F£8-RVCDM^;foii:^£>$J0. 3k 
bCDA> KCDifipgtf, V-10-F£6-RV(M^;bi±:fr£&J0. 6kbCDA> K 
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<DmMtfn>bnt=. 0 ^$*lfcDNA£TA?n--X>^3fy Mlnvitrogen£t)-£* 
□ — A— 3f ^x;!^ — fcfcCDABI PRISM Dye Terminater Cycle Sequenc 
ing Ready Reaction Kit^rMV^T £/ — ^X^^jKl&Sc^f&VV ABI*±373S DNA S/ 

- * x > V - -£i&MB#Itf)fl?#T £ fi 1 o £ o ^ (DU^m <b *l £i&Me?lJ & =fo £ IC U 
X h3T^Stl-5^IB?iJ©^DNAy^>r^-$:#^L„ H5£MlT*#£>n£kf 

- h<Z)cDNA£m^T±iBt|eI#<7)PCR£??o£o ^(7)^, S^lfttC fcf- h (DcDN 

a^ e> @B^i##2-e^ $ ti s & m -t & dna## ^ n ^ D 

[0 0 2 2] 
( U X h 2 ) 
3-F 47mer 

CGAGGIGGIT GICCICCIGG ITTIGTIATI ATIGAIGAIG GITGGCA 
8-RV 29mer 

AT(T/C)TT(A/G)TCIA CIGCIA(A/G) (A/G)TC (T/C)TCCATIGT 
10-F 38mer 

GGIACITAIT GG(C/T)TICAIGG ITGICAIATG GTICAITG 
6-RV 32mer 

GGCCACATIT TIACIA(A/G) ICC IATIGGIGCI AA 
[0 0 2 3] 
( U X h 3 ) 
Sb-1 26mer 

ATCTATTTGT CATGACGATG ATCCGA 
Sb-2RV 30mer 

GGCCCTCATT CCCATATTGG GATGATCCTC 
Sb-3RV 30mer 

AAGCATGCCA AACATACACA TGCTCAACAG 
Sb-4RV 30mer 

AGACCCGGGG AAAGCTTTGG GGTTACTACT 
Sb-5 28mer 

TGGATGGGAA ACTTTATACA CCCTGACT 



1 6 



tfjfiE^AfZ 11-3019230 



{jfiyi. 10 — 345590 



Sb-6 28mer 

GACATGTTCC CATCTACACA CCCTTGTG 
Sb-7 30mer 

CCAATTTATG TTAGTGATGT TGTTGGCAAG 
Sb-8RV 26mer 

TCGACTCCCA GGGTAGAATT GTCATC 
[0 0 2 4] 

m?m^ i \ZT*ztiz>mmz. ^ - h j: y » s *i & ^ ? -r y - * ^mmm 

^ © cDNAJft £ m •* o 

3 . iJ^M : 

U X h 1 lCz^$tlSfB^J« % 57^; -;*irJ&^i?i^^<Z>cDNA<Z)it$§{Cffi^ 

7^v-, •^v>rv-4i±c^«Jcffl^i-sT>^-fe>^^'^^v-^feSo 

4 . y ;* h 2 : 

fc^fc&j*-*. fl53ffi-efSe>*ifca3ltti4xe>©fi^ftS:DNA-&fiR<Z>l8ltcM 

5 . y X h 3 : 
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[0 0 2 5] 

o 
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SEQUENCE LISTING 

<110> Sumitomo Chemical Company Limited 

<120> Raffinose synthetase genes 

<130> P149842 

<160> 2 

<210> 1 
<211> 783 
<212> PRT 

<213> Beta vulgaris L. 
<400> 1 

Met Ala Pro Ser Phe Ser Lys Glu Asn Ser Lys Thr Cys Asp Glu Val 

5 10 15 

Ala Asn His Asp Asp Cys Asn Thr Cys Pro He He Ser Leu Glu Glu 

20 25 30 

Ser Asn Phe Met Val Asn Gly His Val He Leu Ser Gin Val Pro Ser 

35 40 45 

Asn He Thr Ala lie Ser Lys Met Gly Phe Asp Gly Leu Phe Val Gly 

50 55 60 

Phe Asp Ala Pro Glu Pro Lys Ala Arg His Val Val Ser Val Gly Gin 
65 70 75 80 

Leu Lys Gly He Pro Phe Met Ser He Phe Arg Phe Lys Val Trp Trp 

85 90 95 

Thr Thr His Trp Thr Gly Ser Asn Gly Arg Asp Leu Glu His Glu Thr 
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100 105 110 

Gin He Leu He Leu Asp Lys Ser Asp Glu Gly Leu Gly Arg Pro Tyr 

115 120 125 

lie Val He Leu Pro Leu lie Glu Gly Pro Phe Arg Ala Ser Leu Gin 

130 135 140 

Pro Gly Ser Val Asp Asp Tyr Val Asp He Cys Val Glu Ser Gly Ser 
145 150 155 160 

Thr Lys Val Val Gly Asp Ser Phe Arg Ala Val Leu Tyr He Arg Ala 

165 170 175 

Gly Pro Asp Pro Phe Lys Leu He Lys Asp Thr Met Lys Glu Val Gin 

180 185 190 

Ala His Leu Gly Thr Phe Lys Leu Leu Asp Asp Lys Thr Pro Pro Gly 

195 200 205 

He Val Asp Lys Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Leu Lys 

210 215 220 

Val Glu Pro Tyr Gly Val Trp Glu Gly Val Lys Gly Leu Val Glu Asn 
225 230 235 240 

Gly Val Pro Pro Gly Leu Val Leu He Asp Asp Gly Trp Gin Ser lie 

245 250 255 

Cys His Asp Asp Asp Pro He Thr Asp Gin Glu Gly lie Asn Arg Thr 

260 265 270 

Ser Ala Gly Glu Gin Met Pro Cys Arg Leu He Lys Tyr Glu Glu Asn 

275 280 285 

Phe Lys Phe Arg Asp Tyr Lys Ser Pro Asn lie Met Gly His Glu Asp 

290 295 300 

His Pro Asn Met Gly Met Arg Ala Phe Val Arg Asp Leu Lys Glu Glu 
305 310 315 320 

Phe Lys Thr Val Glu His Val Tyr Val Trp His Ala Phe Thr Gly Tyr 
325 330 335 
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Trp Gly Gly Val Arg Pro Asn Val Pro Gly Leu Pro Glu Ala Gin Val 

340 345 350 

Val Thr Pro Lys Leu Ser Pro Gly Leu Glu Met Thr Met Glu Asp Leu 

355 360 365 

Ala Val Asp Lys He Val Asn Asn Gly He Gly Leu Val Gin Pro Asp 

370 375 380 

Lys Ala Gin Glu Leu Tyr Glu Gly Leu His Ser His Leu Glu Asn Cys 
385 390 395 400 

Gly He Asp Gly Val Lys Val Asp Val lie His Leu Leu Glu Met Met 

405 410 415 

Ala Glu Asp Tyr Gly Gly Arg Val Glu Leu Ala Lys Thr Tyr Tyr Lys 

420 425 430 

Ala He Thr Glu Ser Val Arg Lys His Phe Lys Gly Asn Gly Val He 

435 440 445 

Ala Ser Met Glu Gin Cys Asn Asp Phe Met Leu Leu Gly Thr Glu Thr 

450 455 460 

He Cys Leu Gly Arg Val Gly Asp Asp Phe Trp Pro Thr Asp Pro Ser 
465 470 475 480 

Gly Asp lie Asn Gly Thr Tyr Trp Leu Gin Gly Cys His Met Val His 

485 490 495 

Cys Ala Tyr Asn Ser Leu Trp Met Gly Asn Phe He His Pro Asp Trp 

500 505 510 

Asp Met Phe Gin Ser Thr His Pro Cys Ala Glu Phe His Ala Ala Ser 

515 520 525 

Arg Ala He Ser Gly Gly Pro lie Tyr Val Ser Asp Val Val Gly Lys 

530 535 540 

His Asn He Pro Leu Leu Lys Arg Leu Val Leu Ala Asp Gly Ser He 
545 550 555 560 

Leu Arg Cys Glu Tyr His Ala Leu Pro Thr Lys Asp Cys Leu Phe Val 
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565 570 575 

Asp Pro Leu His Asp Gly Lys Thr Met Leu Lys He Trp Asn Leu Asn 

580 585 590 

Lys Tyr Asn Gly Val Leu Gly Val Phe Asn Cys Gin Gly Gly Gly Trp 

595 600 605 

Ser Arg Glu Ser Arg Lys Asn Leu Cys Phe Ser Glu Tyr Ser Lys Pro 

610 615 620 

He Ser Cys Lys Thr Ser Pro Lys Asp Val Glu Trp Glu Asn Gly His 
625 630 635 640 

Lys Pro Phe Pro He Lys Gly Val Glu Cys Phe Ala Met Tyr Phe Thr 

645 650 655 

Lys Glu Lys Lys Leu He Leu Ser Gin Leu Ser Asp Thr He Glu He 

660 665 670 

Ser Leu Asp Pro Phe Asp Tyr Glu Leu He Val Val Ser Pro Met Thr 

675 680 685 

He Leu Pro Trp Glu Ser He Ala Phe Ala Pro He Gly Leu Val Asn 

690 695 700 

Met Leu Asn Ala Gly Gly Ala Val Lys Ser Leu Asp He Ser Glu Asp 
705 710 715 720 

Asn Glu Asp Lys Met Val Gin Val Gly He Lys Gly Ala Gly Glu Met 

725 730 735 

Met Val Tyr Ser Ser Glu Lys Pro Lys Ala Cys Arg Val Asn Gly Glu 

740 745 750 

Asp Met Glu Phe Glu Tyr Glu Glu Ser Met He Lys Val Gin Val Thr 

755 760 765 

Trp Asn His Asn Ser Gly Gly Phe Thr Thr Val Glu Tyr Leu Phe 
770 775 780 783 

<210> 2 
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<211> 2690 
<212> DNA 

<213> Beta vulgaris L. 



<220> 
<221> CDS 

<222> (236) ... (2587) 



<400> 2 



ctaccaaatt 


ccacaactta 


aagttcacct 


caatctttat 


tccatttttc 


ctccctaaac 


60 


ttcattgtta 


agattttgta 


attgaattca 


aattcttaat 


tctgaatttt 


gtcatttttt 


120 


ttgtggggat 


atttataact 


atcatattat 


ttgtgtagat 


cattctacaa 


aaaagagagt 


180 


gagttttttt 


agctcttatt 


tcctaagaaa 


ttaatagcaa 


aagttttgca 


taact atg 


238 



Met 



get cca age ttt age aag gaa aat tec aag acg tgt gat gag gtt gca 286 

Ala Pro Ser Phe Ser Lys Glu Asn Ser Lys Thr Cys Asp Glu Val Ala 

5 10 15 

aac cat gat gat tgc aac acg tgt cca ata att tec ttg gaa gaa tea 334 

Asn His Asp Asp Cys Asn Thr Cys Pro lie He Ser Leu Glu Glu Ser 

20 25 30 

aac ttc atg gtg aat ggt cac gtg ata ttg tec caa gtt cca tec aac 382 

Asn Phe Met Val Asn Gly His Val lie Leu Ser Gin Val Pro Ser Asn 

35 40 45 

ate acg gee att agt aaa atg ggt ttt gat ggg ctt ttt gtg ggt ttt 430 

He Thr Ala He Ser Lys Met Gly Phe Asp Gly Leu Phe Val Gly Phe 

50 55 60 65 

gat get cca gag ccc aag gee egg cac gtt gta tec gtg ggc cag etc 478 

Asp Ala Pro Glu Pro Lys Ala Arg His Val Val Ser Val Gly Gin Leu 

70 75 80 
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aag gga att ccc ttc atg agt ate ttc agg ttc aag gta tgg tgg act 526 
Lys Gly He Pro Phe Met Ser He Phe Arg Phe Lys Val Trp Trp Thr 

85 90 95 

acc cat tgg act ggg tec aat ggg egg gac ctt gag cat gag acc caa 574 
Thr His Trp Thr Gly Ser Asn Gly Arg Asp Leu Glu His Glu Thr Gin 

100 105 110 

att etc ate ctt gat aag tea gat gaa ggt ttg ggc cgt ccc tat att 622 
He Leu He Leu Asp Lys Ser Asp Glu Gly Leu Gly Arg Pro Tyr lie 

115 120 125 

gtg ate etc cca ttg ate gaa ggc cca ttt egg gca tct etc cag ccg 670 
Val He Leu Pro Leu He Glu Gly Pro Phe Arg Ala Ser Leu Gin Pro 
130 135 140 145 

ggt tct gtt gat gac tat gtg gat ata tgt gtt gag agt ggg tec act 718 
Gly Ser Val Asp Asp Tyr Val Asp He Cys Val Glu Ser Gly Ser Thr 

150 155 160 

aaa gtt gtc gga gac teg ttc egg get gtt ctt tat ata egg get ggg 766 
Lys Val Val Gly Asp Ser Phe Arg Ala Val Leu Tyr He Arg Ala Gly 

165 170 175 

cct gac cca ttt aag tta att aaa gat aca atg aag gaa gtc caa gee 814 
Pro Asp Pro Phe Lys Leu He Lys Asp Thr Met Lys Glu Val Gin Ala 

180 185 190 

cat tta ggg act ttc aaa etc tta gat gac aaa act cct cca gga ata 862 
His Leu Gly Thr Phe Lys Leu Leu Asp Asp Lys Thr Pro Pro Gly He 

195 200 205 

gtg gac aag ttt gga tgg tgt aca tgg gat gca ttt tac etc aaa gta 910 
Val Asp Lys Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Leu Lys Val 
210 215 220 225 

gag ccw tat ggt gtt tgg gaa gga gtt aaa gga etc gtc gaa aac ggg 958 
Glu Pro Tyr Gly Val Trp Glu Gly Val Lys Gly Leu Val Glu Asn Gly 
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230 235 240 

gtc cca ccc ggt etc gta etc att gat gat ggg tgg caa tct att tgt 1006 
Val Pro Pro Gly Leu Val Leu He Asp Asp Gly Trp Gin Ser He Cys 

245 250 255 

cat gac gat gat ccg att acc gac caa gaa ggg ata aac egg act tct 1054 
His Asp Asp Asp Pro lie Thr Asp Gin Glu Gly He Asn Arg Thr Ser 

260 265 270 

gee ggc gag caa atg cca tgt aga ttg ate aag tac gag gaa aac ttc 1102 
Ala Gly Glu Gin Met Pro Cys Arg Leu He Lys Tyr Glu Glu Asn Phe 

275 280 285 

aag ttt agg gac tat aaa age cca aat att atg ggc cat gag gat cat 1150 
Lys Phe Arg Asp Tyr Lys Ser Pro Asn He Met Gly His Glu Asp His 
290 295 300 305 

ccc aat atg gga atg agg gec ttt gtt agg gac ctt aag gag gag ttc 1198 
Pro Asn Met Gly Met Arg Ala Phe Val Arg Asp Leu Lys Glu Glu Phe 

310 315 320 

aaa act gtt gag cat gtg tat gtt tgg cat get ttt acg ggc tat tgg 1246 
Lys Thr Val Glu His Val Tyr Val Trp His Ala Phe Thr Gly Tyr Trp 

325 330 335 

gga ggg gta agg ccc aat gtt cca ggc eta ccr gag gee caa gta gta 1294 
Gly Gly Val Arg Pro Asn Val Pro Gly Leu Pro Glu Ala Gin Val Val 

340 345 350 

acc cca aag ctt tec ccg ggt ctt gag atg aca atg gaa gat eta get 1342 
Thr Pro Lys Leu Ser Pro Gly Leu Glu Met Thr Met Glu Asp Leu Ala 

355 360 365 

gtg gat aaa att gtt aat aat ggt att ggg ctt gtc cag cct gat aag 1390 
Val Asp Lys He Val Asn Asn Gly He Gly Leu Val Gin Pro Asp Lys 
370 375 380 385 

gee caa gaa ctt tat gaa ggg ttg cat tct cat ttg gaa aat tgt ggg 1438 
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Ala Gin Glu Leu Tyr Glu Gly Leu His Ser His Leu Glu Asn Cys Gly 

390 395 400 

att gat gga gtc aaa gtt gat gtc ate cat ttg ttg gag atg atg gca 1486 

He Asp Gly Val Lys Val Asp Val lie His Leu Leu Glu Met Met Ala 

405 410 415 

gag gac tat gga gga aga gtt gaa eta gca aaa aca tac tat aag gca 1534 

Glu Asp Tyr Gly Gly Arg Val Glu Leu Ala Lys Thr Tyr Tyr Lys Ala 

420 425 430 

ata aca gaa tea gtg cgt aag cat ttc aaa ggc aac ggt gtg att get 1582 

He Thr Glu Ser Val Arg Lys His Phe Lys Gly Asn Gly Val He Ala 

435 440 445 

age atg gag cag tgc aac gat ttc atg etc ctt ggt act gag acc att 1630 

Ser Met Glu Gin Cys Asn Asp Phe Met Leu Leu Gly Thr Glu Thr lie 
450 455 460 465 

tgt ctt ggt cgc gtt ggg gat gac ttt tgg cca act gat ccg tct gga 1678 

Cys Leu Gly Arg Val Gly Asp Asp Phe Trp Pro Thr Asp Pro Ser Gly 

470 475 480 

gat ata aat ggt aca tat tgg etc caa ggc tgt cat atg gtg cat tgt 1726 

Asp He Asn Gly Thr Tyr Trp Leu Gin Gly Cys His Met Val His Cys 

485 490 495 

gee tac aat age tta tgg atg gga aac ttt ata cac cct gac tgg gac 1774 

Ala Tyr Asn Ser Leu Trp Met Gly Asn Phe He His Pro Asp Trp Asp 

500 505 510 

atg ttc caa tct aca cac cct tgt get gaa ttt cat get gca tct cgt 1822 

Met Phe Gin Ser Thr His Pro Cys Ala Glu Phe His Ala Ala Ser Arg 

515 520 525 

gcg att tct ggt gga cca att tat gtt agt gat gtt gtt ggc aag cat 1870 

Ala He Ser Gly Gly Pro lie Tyr Val Ser Asp Val Val Gly Lys His 
530 535 540 545 
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aac ate ccc ttg etc aaa agg etc gtc ttg get gat ggt teg ate ctt 1918 
Asn He Pro Leu Leu Lys Arg Leu Val Leu Ala Asp Gly Ser He Leu 

550 555 560 

cgt tgc gag tac cat gca ctt cct act aag gat tgc eta ttt gta gat 1966 
Arg Cys Glu Tyr His Ala Leu Pro Thr Lys Asp Cys Leu Phe Val Asp 

565 570 575 

cct ttg cac gat ggc aaa aca atg etc aaa att tgg aac etc aac aag 2014 
Pro Leu His Asp Gly Lys Thr Met Leu Lys lie Trp Asn Leu Asn Lys 

580 585 590 

tac aat gga gtg ctt gga gtc ttc aat tgc caa gga gga ggg tgg age 2062 
Tyr Asn Gly Val Leu Gly Val Phe Asn Cys Gin Gly Gly Gly Trp Ser 

595 600 605 

cgt gag tct cga aaa aat eta tgt ttc tea gag tat tea aaa cct att 2110 
Arg Glu Ser Arg Lys Asn Leu Cys Phe Ser Glu Tyr Ser Lys Pro He 
610 615 620 625 

tec tgc aag aca agt cca aaa gat gtt gaa tgg gag aac gga cac aag 2158 
Ser Cys Lys Thr Ser Pro Lys Asp Val Glu Trp Glu Asn Gly His Lys 

630 635 640 

cca ttc ccc ate aaa gga gtg gaa tgt ttt gee atg tac ttc ace aag 2206 
Pro Phe Pro He Lys Gly Val Glu Cys Phe Ala Met Tyr Phe Thr Lys 

645 650 655 

gaa aaa aag eta ate etc tea caa eta tct gac acc att gaa ata tea 2254 
Glu Lys Lys Leu lie Leu Ser Gin Leu Ser Asp Thr He Glu He Ser 

660 665 670 

ctt gat ccc ttc gat tac gag ctt att gta gtc tct ccg atg aca att 2302 
Leu Asp Pro Phe Asp Tyr Glu Leu He Val Val Ser Pro Met Thr He 

675 680 685 

eta ccc tgg gag teg ate gca ttt gca ccc ata gga tta gta aac atg 2350 
Leu Pro Trp Glu Ser He Ala Phe Ala Pro He Gly Leu Val Asn Met 
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690 695 700 705 

etc aac gec gga ggg gca gtc aag tct ttg gac ate agt gag gat aat 2398 

Leu Asn Ala Gly Gly Ala Val Lys Ser Leu Asp lie Ser Glu Asp Asn 

710 715 720 

gag gat aag atg gtt cag gtt ggt att aaa ggg gee gga gaa atg atg 2446 - 
Glu Asp Lys Met Val Gin Val Gly He Lys Gly Ala Gly Glu Met Met 

725 730 735 

gtt tat tea tea gaa aag cca aaa gcg tgt aga gtt aat gga gaa gac 2494 
Val Tyr Ser Ser Glu Lys Pro Lys Ala Cys Arg Val Asn Gly Glu Asp 

740 745 750 

atg gag ttt gag tat gaa gag age atg att aag gtt caa gtt aca tgg 2542 
Met Glu Phe Glu Tyr Glu Glu Ser Met He Lys Val Gin Val Thr Trp 

755 760 765 

aac cat aac tea ggt ggt ttt ace act gtt gag tac tta ttt tga gcttg 2592 
Asn His Asn Ser Gly Gly Phe Thr Thr Val Glu Tyr Leu Phe 
770 775 780 

aagctaatct aagtctttac ttaatgagtg atgtaactga gtagttgact tgagagtaca 2652 
gtatgtgtga agcttattat tccaaaaaaa aaaaaaaa 2690 

[®i] 
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mi] 



P o 
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UGA 


UGG 


CGU | 


CGC 


CGA 


CGG 


P o 

< < 


AGA 1 


AGG 


GGU 


GGC 


GGA 


GGG 


Cys 


Stop 












Ser 


Arg 




Gly 




P o 

g g 


UAA 


UAG 


CAU 


CAC 


CAA 


CAG 


P o 

5 5 


AAA 


AAG 


GAU 


GAC 


1 


GAG 




1 Stop 


j 


00 

C 


Gin 


Asn 


CD 

J? 




a, 


Glu 


P o 
o o 
p p 


UCA 


UCG J 


ecu 


CCC 


CCA 


CCG 


u o 

<3 <! 


ACA 


ACG 


GCU 


GCC 


GCA 


GCG 


oer 






Pro 






Thr 












p* B 


UUA 


UUG 


cuu 


cue 


CUA 


CUG 


P ^ 

1 § 


AUA 


AUG 


GUU 


GUC 


GUA 


GUG 


Phe 






1 


3 






t— -t 










Val 





1 
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